Fundamentals of Mathematics-II / A\ 


za Marked questions are recommended for Revision. 


ws fiPed "eT Sew Ura oea 8] 
PART - 1: SUBJECTIVE QUESTIONS 
ary - 1: fAsaIKcAH WA (SUBJECTIVE QUESTIONS) 


Section (A) : Modulus Function & Equation 
ques (A): AI Gerd Vd GAlpeyy 
A-1. Write the following expression in appropriate intervals so that they are bereft of modulus sign 
ara fet wa aoel wT seta & wa A feted wl aratH xfea a [16JM110001] 
(i) |x? — 7x + 10] Ans. (i) x2-—7x+10,x>5o0rx<2 
—(x2- 7x +10),2<x<5 


(ii) [x3 — x| Ans. (ii) x3 — x, x € [-1, 0] U [1, ~) 
x—x3,x € (0, -1) U (0, 1) 


(ii) jax 2 Ans. (iii) 2*-2,x2>1 
2-2%,x<1 

(iv) [x?— 6x + 10] Ans. _ (iv) x2-6x+10,xeR 

(v) IX — 1] + |x? - 3x + 2| Ans. (Vv) x2-—2x+1,x>2 
4x —x2-3,1<x<2 
—4x+3,x<1 

(vi) yx? -6x+9 Ans. (vi)  x-3,x>3 
3-x,x<3 


(vii) 20-1) + [x + 2] — 3h! 

Ans.(viil) 2*14+x+2-3¢' x>-1 
214x%4 2-301) -2<x<-1 
ax1_ x - 2-341) x<-2 

A-2. Draw the labled graph of following [16JM1 10002] 
Peifakad b see erga 
(i) y = |7— 2x| (ii) y = |x- 1|—|8x-2| 
(iii) y =|x-1|+ |x-4|+|x-7| (iv) y = |4x +5] 
(v) y = 2x — 3] 
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Sol. 


(iv) 


/\ 


Solve the following equations 


al sa Hifi 
(i) x| + 2 |x -6] = 12 Ans. x=0,8 
(ii) x + 3|-5| =2 Ans. x= -10,-6, 0, 4 
(ii) IIx - 2] -2] -2] =2 Ans. x=0,+4,8 
(iv) 4x +3) + [8x -—4] = 12 me. xec4! 


(1) |x| + 2|x — 6] = 12 
Case-l:x>6 3x=24>x=8 
Case-Il:0<x<6 
X+12-2x=12>x=0 
Case-lll : x < 0 
—-x+12-2x=12>x=0 
so solution is sufary ea x =0, 8 
(2) |x + 3] -5] = 
=> (x+3/-5=2,-2 > |x+3/=7ora |x+3/= 
>x+3=/7,-7o0rux+3=3,-3 
=>x=4,-100ra x =0,-6 
so guferex = —10, -6, 0, 4 
(3) IIlk-2]-2|-2| = 
> ||x-2|-2|-2=+2 
either ||x — 2|-2|=4 ora 0 
case-l : ||x — 2| — 2| = 
Ix-2|-2=+4> |x-2|=60ra 2>x-2=16>x=8o0ru -4 
case-lIl : ||x — 2| -— 2| = 
Ix-2|-2=05 |x-2|=2>5x-2=1+2>x=40ra 0 
hence four solutions 3d: GR ect : 0, -4, 4 & 83 


|4x + 3] + [3x — 4] = 12 


ft} 
3 23 = 
case-1 fezfc -1 ay 4 3 
11 
—4x -3-3x+4=12 > -7x = 11 > ae a 
3 4 
case-2 : ftaifd-2 — 4SXSQ > 4x+3-3x+4=12 
x =5, not acceptable. ul ier adi 8! 
case-3: fe2fa-3 xz = 
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Sol. 


Sol. 


Sol. 


/\ 


4x+34+3x-4=12 => 7X = 13 => xo 
2 A «38 
ee 
Solve the following equations : [16JM1 10003] 
Har Hl sa Hig : 
(i x? — 7|x|-8 =0 Ans. +8 
(ii Ix?-x+1| =|x?-x-1| Ans. 0, 1 
(iii) Ix? — 6x? + 11x — 6] =6 Ans. 0,4 
(iv) |x? — 2x|+x=6 Ans. oe 3 
(vj = |X?- x — 6 =X +2. Ans. e {- 2, 2, 4} 
(i Ix? — 7|x]| -8 =0 => (x) Mix #1) 20 => |x| =8 >x=+48 
(ii) Squaring both sides, we get Gi aH TY Hey Ww 


(x?-—x + 1)?-(x?-x-1)?=0 = (2x? - 2x)(2) =0 > x=0,1 
(iii) Ix? — 6x? + 11x — 6] = 


— 6x?+11x-6=6 > x? — 6x? + 11x-12=0 
> (x — 4)(x?-2x+6)=0 => x=4 
oral = x—6x?+11x-6=-6 => x(x? - 6X + 11) =0 > x=0 
(iv) CasefRerfel -1: x © (00, 0] U [2, «) 
—2x+x=6 > x*-x-6=0 >x=-2,3 
Casefterfa -Il: x € [0, 2] 
2x —x2+x=6 => x2-3x+6=0 => No real roots alg aRdfaa yor Tet 
(v) Case-I : x « [-2, 3] 
6+xX-xX*=xX+2 > Y=4 > X= +2 
Case-Il : x € (—c, —2] U [8, 00) 
X?-X-6=xX+2 > x¥*—-2x-8=0 => (x — 4)(x + 2) =0 
=> x=-2,4 


Find the number of real roots of the equation 


UHH H Adda Foil Hr GEM sa HifSry | 


(i) — |x/P-3|x] +2=0 Ans. 4 
(i) K-14} 5|=2 Ans. 4 
(ii) 2x2 +x — 1] = ee + 4x + 4 Ans. 4 


(i) x/2— 3]x| + 2=0 
([x| — 2) ([x]- 1) = 0 


|x| =2 Ix] =1 
X=2,-2 x=1,-1 
forsolutions 3c: aR Aer er | 
(ii) Ix-1]-5=+2 => Ix-1]=7,3 > four values GX HI. 
(iii) (2x2 + x —1)?- (x?+4x4+1)?? = (3x? + 5x) (x? — 3x — 2) = 0 
+4 
=> X= -2, 0, aid > four solutions UX eel 
Find the sum of solutions of the following equations : [DRN1172] 
Pr be " ee i Bal GI UH St HIfsy 
(i — 5|x| - Ans. 0 
(ii - ae eee Ans. 6 
(iii) Ix|? — 15x? — 8|x| - 11 =0 Ans. 0 
(iv) \|x-3]-4] =1 Ans. 12 
(v) Or 4 Bk 4 4k = 9 Ans. 0 
(i) — (KP-5px]-4=0 > x= an => ane 


@) 
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Ans. 


Sol. 


Sol. 


/\ 


Hence sum ac: Uthat = 0. 


<0 
(ii) Let |x — 3] = t; equation becomes t?+t-11 = 0<p >0 
so |x-3|/=B > x=3+8 > sum = 6 
(iti) Let |x| = t, for any value of t satisfying this equation 
corresponding x = +t > sum is zero. 


(iv) |x-3)=4+1 3 Ik-3/=3,5 => x=6,0,8,-2 =>sumaim =12 


a<0 
(i) AT x3) =t; wo e+t-11=0 ps0 
safey |x-3)=—B > x=3+B => armed =6 
(ii) = AMT |x| =t, t& for am & fed Gian woe ez 


x= +t > art yas 
(iv) Ix-3)=441 > Ix-3)=3,5 > x=6,0,8,-2 => art = 12 
(v) |x| = 1 is the solution Ww ea ® >x=+H1>5 sum of roots Heil GT ArT = 0 
Find number of solutions of the following equations [16JM110004] 
Pa atten & scl GS Gen sa arf 
(i) Ix—1| + |x —2| + |x-3] = 
ii) Ix —1| + |x — 2| + |x -3] + |x-4] = 


( 
(iii)z. |x| + |x +2] + [x-2/=p,peR 
(i 2 

( 
( 


= 


i) Infinite 314-7 

iii) p<4 nosolution alg ea Ael 
p=4 _ onesolution W ed 
p>4 Two solution a ea 


No. of solutions=2 


za a Hence no. of solutions 


WT =2 a is infinite 
(ii) Wa: sell HY Ge sera 8 


p<4nosolution p<4 og €a Tel 
p=4nosolution p=4 ag ea al 
p>42solution p>4 28a 


(iii) 


Find the minimum value of f(x) = |x — 1] + |x — 2] + |x -3] [16JM110014] 
f(x) = |x — 1] + [x -— 2] + [x -— 3] @1T 4 AA 
Ans. 2 
X+1-xX+2-x+3=6-3x , X<1 
x-1-x+2-x+3=4-x 1<x<2 


f(x) = |x — 1] + [x2] + |x-3] = 


X-14+xX-2-x+3=x 2<x<3 
X-14+xX-24+x-3=3x-6 X>3 


min tc f(x) = 
R ® Reg. & a Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
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A-9 If x? — |x — 3] —3 = 0, then |x| can be 
afe x2- |x -—3|-3=0, 7a |x| & Wea 2 


Ans. 2,3 

Sol. Let HIT x > 3 x?-(x-—3)-3=0 > x¥—-x=0 > x =0, 1 rejected aediarad 
Ifufe x<3 x + (x-3)=0> %+x-6=0 => x + 3)(x— 2) =0 
> X=-3,2 


Hence ad: |x| = 2 or a 3 


A-10.% If |x? — 6x? + 11x — 6] is a prime number then find the number of possible integral values of x. 
are |x? — 6x2 + 11x —6| SHI Ges aa xh Balad yo aA HT Gen e— 

Ans. 0 

Sol. (x — 1)(x — 2)(x — 3)] cannot be a prime integer for integer values of x as product of 3 consecutive 
integers cannot be prime. 
I(x — 1)(x — 2)(x — 3)| see Goa ae eB Weal xm wie am om fey aif 3 Hara Wal Wm 
ayy sel 8) Waa | 


Section (B) : Modulus Inequalities 
wre (B) : Aaa serie 
B-1. — Solve the following inequalities : 


Prafakae srafrarait a ga afore 


(i) Ix -3]>2 (ii) [|x -2|-3]<0 
(ii) —‘|]8x -9} +2 | >2 (iv)  |2x - 3] - |x| <3 
(v) ix —1]4+ [x +2/23 


(Vij |[x-1]-1| <1 


Ans. (i) xe (0, 1]U[5,0) (i)  %x=5orx=-1 
(ii) xe R-{3} (iv) xe [0,6] (v) oR 
(vi) [1,3] 

Sol. (i) Ix-3]>2 


—-3>2o0rux-3<-2 
x>5orurx<1 
(ii) Ix —2|- 
Ix —2| = 
x=5oruarx=-1 
(iii) 8x —9}+2>2o0r a |8x-9|/+2<-2 
[8x -9|>Ooraxeo 
x e R—- {3} 
yb 


fory<3@ faa x e [0, 6] 
(vy) xd x 42/23 
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(vi) 


B-2. 


Sol. 


/\ 


Now a4 |al| + |b] > ja—b| es Ix+2|4+|x-1]>3 VxeR. 
j<k-1<1<1 => O<|x-1|<2 
0<|x-1| => xeR alll) 
and ait [x-1])<2 
=> —2<x-1<2 => -1<x<3 ...(2) 
(1)9 (2) 4 
=> x e [-1, 3]. 
Solve the following inequalities : [16JM110005] 
Prafatad sree a sa afore 
(i) le, Ans. €Gi,0)u (0,3) 
x 
3 3x 
(ii) > Ans. x € (-», -4] U (+1, 1] U [4, ©) 
x -4 
ch |x+3]+x 
(iii) >4 Ans. Xe (-5, —2) U (-1, ») 
X+2 
2 1 
(iv)~a |x? + 38x] +x? -220 Ans. xe | -«, Se U = 
2 
(v) Ix + 3] > |2x -1| Ans. x (-2. 4] 
(i) (A266 om i42<-2 = 35% 26 ora <P 
X X x 
> 0<x<3 ora -1<x<0 > x e (-1, 0) U (0, 3) 
2 _y2 
(ii)  -1< bs <1 = x4 —* 5 0 and site ox = ut 26 
x" -4 xe — x" -4 
> (x+4) (X=) 5 pandate = 4) (+) Lg 
(x-2) (x+2) (x-2) (x+2) 
X € (-«, —4] U (-2, 1] U (2, ©) and 3i® x € (00, -2) € [+1, 2) U [4, ~) 
Taking intersection we get SHUM AA WW x © (—-«, -4] u [+1, 1] v [4, ~) 
(iii)  case-l: Rafa-l:x>-3 => OSE 5 
X+2 
> - >0>xe(-0,-2)U(-1,0) But aft x>-3 5x € [-3,-2)u (4, w) 
x 
case-il: ferfa-ll : x <—3 oe ae, > Saha, 3-5 <x<-2 
X+2 X+2 
But oft x <-3 =x « (-5, -3) x € (-5, -2) U (-1, 0). 
(iv) = |x? + 3x} + x2-220 
case-l: Refa-l: ufe x<-3 
> 2x? + 3x-22>0> (2x — 1) (x +2) 20 => X € (-o, - 2) us «| 
But cif x<-3 = X € (0, -3) ..(i) 
case-ll: Refa-ll : afe —3<x<0 
> 3x +2<0 => xs = 
But cif -3<x<0 > << “fs Z (ii) 
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case-lll: feerfa-Ill : afe x >0 


> 2x2 + 3x-2>0> Xe s. 2 (iii) 
union of (i), (ii) and (iii) gives (i) U (ii) U (ii) @ 
2 1 
XE |, —— | Ls |, 
(= -3) 2) 
(v) |x + 3] > [2x -1| => xX? +9 + 6X > 4x? + 1 - 4x 
> 3x?- 10x-8 <0 > [x+2] (x-—4) <0 => - Eexcd 


B-3. — Solve the following inequalities 


fF satan a ga aftr 


(i) Ixe-1]>1-x Ans. x € (-20,-1] U [0, ») 
(i) bP a+ | >4 Ans. ke ee. ius) 
io |x+2|-x 
(iti) ——— «<2 Ans. Xe (-«, 0) U (1, ») 
x 
(iv) [ASF lg Ans. x & (2, 0) 
x-2 
(v) Ix — 2] > |2x - 3] Ans. (1, 5/3) 
(vi) Ix + 2] + |x -—3] < |2x + 1| Ans. (2, 0) 
Sol. (i) Ixe-1]>1-x => (x — 1)| (x2 +x+4+1)>1-x 
caseftefa Ix > 1 > (x — 1) (x24x+41)4+(x-1)20 
(x-1)(24+x4+2)>0 3 «x—1)20 
x21 > x € [1, «) 
casefteifa Tx <1 
[- (x — 1) (x? +x + 1)] + (x-1) 20 => —(x—1)[xX?+x+1-1]>0 
- + -— + 
(x — 1) (x? +x) <0 =x (x-1) (x+1) <0 1 0 1 


X € (-0, -1] U [0, 1) 
Taking Union of both the cases, we get x € (—~, —1] U [0, «) Ans. 


aat Reftat at Wa cA We x © (—«, -1] U [0, «) Ans. 


(ii) = (x -2)-}>1 > (x-2)2>14 
(2 1) 21) S0 >  (x-1)(x-3)20 
X € (-«, 1] U[8, o) Ans. 
- |x + 2|-x 
(iii) ——— < 
x 
caseftefal x <-2 ee a, oe <0 
nee >0 ee >0 i.e. XE ( BU (0, 
x x 
i.e. Xe(—oo, —2] 
caseRafa I x>-2 
eEeSE 2 is D st20 S20 
X x 


i.e. xe (00, 0) U (1, «) (Intersection with the given case Wdfs cA UR) 
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B-4. 


Sol. 


/\ 


aii Rafal er da aa we xe (— 0, 0) U (1, ©) Ans. 


; |x-2| 
iv 0 
(iv) ia 
caseftefa Lx > 2 
caseftefa I =x <2 
e (2, 0) —1>0 Not possibledta =et 
X € (2, 0) Ans. 
(v) Squaring @T He 
—4x+4> 42- 12x +9 
3x? 8x +5<05 (x — 1)(3x— 5) <0 = xe (12] 
(vi) casefteftiI:x <-2 
-Xx-2-x+3<-2x-1> 1 <—1 Not possible 4a =e 
casefteifa I :-2 <x < -) 
X+2-x+3<-2x-1 > 2x <-6 > x<-3 Not possible Ga et 
casefeerfa -Ill : -) <x<3 
X+2-X+3<2%X4+1 5 X>2 
caseftafd -IV :x>3 
X+24+X-3<2x4+1 5 1>-1 Hence 3id: x € (2, «) 
Solve the following equations [16JM1 10006] 
PRT UAH ol sot He Ww 
(i) x3 4x2 4.x 41] = [x3 4 1] + x24 x| Ans. {-1} U [0, «) 
(ii) = (x2 4x + 3] + [x2 — 6x + 8] = [2x —5] Ans. [1,2] U[3, 4] 
(ili)r. x2 +x + 2|—|x2—-x 4 1] = [2x 41] Ans. x < |Z] 
(iv). — |x2-2x—8] + x2 +x-2)=3|x+2| Ans. [1,4] U {-2} 
(v). | 2x-3]4+|x+5]|<|x-8| Ans. 5.2 
(i) la + b| = [al + |b| >  ab>0 > (x41) +x) 20 
> (x + 1)? x(x?-x+1) 20> x € 1} U [0, «) 


® 
Resonsence : , = 
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ja] + |b] = |a—b|=> ab<0 => (x — 1)(x — 2)(x — 3)(x - 4) < 0 
> x e[1, 2] UB, 4] 


al — |b] = |a—b|=> lal = |b] > 2x + 120 (as guile a, b > 0) = xe|-4] 


Since (x? + X - 2) - (x? - 2x - 8) = 3x + 6 = 3(x+2) “i (x? - 2x - 8) (x? +x-2)<0 
i.e. (x - 4) (x + 2) (x + 2) (x- 1) <0 
+ + = + 
2 2 2 
-2E 1 4 
a Solution setis [1,4] U {-2} 
Hindi df (x? + X - 2) - (xX? - 2x - 8) = 3x + 6 = 3(X4+2) «. (x? - 2x - 8) (x2+x-2) <0 


aeaft (x - 4) (x + 2) (x +2) (x-1) <0 
+ + = + 


-2E 1 4 
ea WyeAT [1,4] {-2} 21 
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(v) jJal/+|b|<|a—b| i.e. |}a|+|—-b|<|]a+(-b) | 
}a|+|—-b|<]a+(-b)|=> |a|+]-b|=|]a+(-b)|>a(-b)2=0 ie. ab<0 
: solution set is given by (2x —3) (x +5) <0 

i.e. -5<x<3/2. 

Hindi |a|+|b|<|a-—b| aatq |al|+|—-b|<|a+(-b)| 

|a|+|-b|<|a+(-b)|=> |al+|-b|=|a+(-b)|>a(-b)=0 aaiq ab<0 
Ba Wyeqa ( 2x—3) (x +5)< Og fea wa zs 
aatq —5 <x < 3/2. 


B-5. — Find the solution set of the inequalities x2 +X-—2|<0Oand |x? — xX+2|2>0 [16JM110019] 
oraftrarsl |x? +x -— 2) <0 aie jx?-x 4+ 2/20 oT eet WAees aa HT 
Ans. {-2, 1} 

Sol. = |x?+x-2/<0 = (x + 2)(x-1) =0 > X=-2, 1 
X?-x+2|/=0 => xeR Hence ad: x € {-2, 1} 


Section (C) : Miscellaneous Modulus Equations & Inequations 
wre (C) : fafa arrara Geet va spared 
C-1. Write the following expression in appropriate intervals so that they are bereft of modulus sign 


Aa fea 1 aoel oF serra & wa 4 feresa at arom xed a 


(i) llog, 9x| + [27 - 1| (ii) |(logox)2 — 3(logox) + 2| (iii) | 5% “5 — 25 | 
Ans+Sol. (i) log,)x + 2*%-1-1 x>1 
—(log,9X + 2%! — 1) O<x<1 
(ii) (logox)* — 3(log.x) +2 x (0, 2] U[4, ») 
—((logox)? — 3(logx) + 2 ) X € (2, 4) 
(ii) = 5* +5 25 X € (0, 1] U [3, 0) 
o5 56 45 x € (1, 3) 


C-2. Solve the equations log,,, 1x + yl = 1/2 , log,,y — !og,,|x| = log,,,4 for x and y. [16JM110007] 
WAHT log, 1x + yl = 1/2, log, y —log,|x| = log,,.4 PI FA PHx Vd yh AM sd Hig 
Ans. x=10/3,y=20/3 & x=-10,y=20 


Sol. —log,,, |K+ yl = = 
Ix + y| = 10 
this gives Xx+y=10.... (i) 
orx+y=-10 ..... (ii) 
log,, Y —log,, |x| = log,,,4 > oa =2 
forx<0O,wegety=-2x >... (ii) 
forx>0O,wegety=2x oo... (iv) 
on solving (i) and (iii), we getx =—10,y=20 and 
on solving (i) and (iv), we get x = *. y= = 
Hindi log,,, |x + y| = : > Ix + y| = 10 
> X+y=10 (i) 
a X+ty=-10 ..... (ii) 
vd log,. Y — 0g, [x| = log, 4,4 = v2 
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Sol. 


(ii) 


(iii) 


/\ 


x<0® fer y =—- 2x 
x>0@ ferg y = 2x 


(i) aie (iii), HY Sa HRA Ww x =- 10, y = 20 


(i) atk (iv) BY Ba BRA WR x= oye 2 
Solve the inequality staat ml ga aifsrg 
(i) Ans. 


(log,x)? — |(log,x) — 2| = 0 


Xe (0 7-2 es) 
ose 


(iii). Find the complete solution set of 2% + ob Soje 
Xo > 2/2 or wat sa ayer sta TST 


Ans. (—~,log9(v2 -1)] Se 


(ii) Ans. 


2 | log,x | + log,x = 3 


(i) Let AIT log,x =t 
?-|t-2|/>0 
Casefterfa-I i? 
?t—-t+22>0 => teR 
Hence ad: t € [2, 0) 
Caseftarfa-I1 t<2 
?+t-2>0 a> (t+ 2)(t-1)20 
=> t € (-», -2] U[1, 2) 


Hence aid: t € (-o, -2] U [1, 2) 
From Caseftefa-I & Caseftefa-II t ¢ (0, -2] U [1, «) 


> log,x € (—o0, —2] U [1, «) 
> Xe Cc rule 0) 
Letlog,x2>0 = x21 
Inequation become log,x > 1 > X23 
If log,x < 0 > x € [0, 1] 
Inequation becomes —log.x=>3 => 0<x<— SOXeE (0 z| (3,00) 
ar log,x20 => x21 
safer log,x > 1 = x23 
afe logx<0 = x € [0, 1] 
set —log,x > 3 > o2eu SUleary x € 7 U (3,0) 
27 27 
Casefteifa-l : x > 0 > 2x1 > D9 > x> s 
Casefteifa-Il : x <0 > 2X + 2% > 292 
Let AMT a=y => y => y?-2J2y+1>0 
> y= = 2 orm 2 Sle 44 (projected as x < 0) 
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C-4. 


Sol. 


Hindi. 


C-5.23. 


Sol. 


Hindi 


/\ 


3x2 10x +3 


Find the number of real solution(s) of the equation |x -3| =1 


BAER ae =1 arafae sol Hy den 3 - 


Ans. 83 
x- a -10x+3 = 1 
|x — 3] = 3x? -— 10x +3=0 
x-38=1 & x-3=-1 3x2 - 9x -x+3=0 
x=4 & x=2 (8x — 1)(x -— 3) =0 
ae" 
3 
but x #3 
.. three real solutions. 
2 
Ix-3)* eee | 
aa = |x-3|=1 a 3x2-— 10x +3=0 
> Xx-3=1 SIR x-3=-1 > 3x2 - 9x -x+3=0 
> x=4 de x=2 > (3x — 1)(x— 3) =0 
> X= ‘a 
3 


afea x43 
aa: da aeafaa ga ert | 


If x, y are integral solutions of 2x? — 3xy — 2y? = 7, then find the value of |x + y| [16JM110021] 
2x2 — Bxy — 2y2=7H Win sa x, yel, W [x+y| HI AMS — 

Ans. 4 

2x? — Axy + xy -—-2y=7 

2x (x — 2y) + y(x — 2y) = 

(x — 2y) (2x + y) = 


x, y are integers — xX — 2y, 2x + y are also integers 
Four cases are possible 
Case I X-2y=1,2x+y=7 > x=3,y=1 
k+yl= 
Case II X-2y=7,2x+y=1 => X -3 rejected 
Case III X—2y=-1,2x+y=-7 
> X=-3,y=-1 
k+yl= 
Case IV X-2y=-7,2x+y=-1 > X= -2 rejected 
Hence |x + y| = 


2x? — 4xy + xy —-2y2=7 
2x (x — 2y) + y(x — 2y) = 
(x — 2y) (2x + y) = 


xX, y Qin & => x—2y, 2x+yal Win 

ar Reftat dz 2 

Rerfet I x-2y=1,2x+y=7 > x=3,y=1 
k+yl= 

fRorfe II x-2y=7,2x¢y=1 3 x=2 (Pree) 

Rerfet IIT xX— 2y =-1, 2x+y=-7 


> x=-3,y=-1 
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Keys 
feerfa IV x= Dy =~-7, Oxy et =$ K=-2 (Pree) 


ad: [x+y = 
C-6. If x, |x + 1], xX — 1] are three terms of an A.P., then find the number of possible values of x 


Ans. 2 

are x, |x +1], k—1| feet qarae adi & di ue eB, a x @ waned AAT GT Gen eri 
Sol. since x, |x + 1|, |K-— 1] are in A.P. 

so 2|x+1)=x+ |x-1| we (i) 

Case-I If x <— 1, then (i) becomes 


—2(x+1)=x-(x-1) = X=-— 
Case-lIl If —1 < x < 1, then (i) becomes 
2 (x +1)=x-(x-1) =>xe=-1/2 then series —> = = 
Case-llllf x > 1, then (i) becomes 
2(x+1)=x+x-1 
2 =— 1 impossible. 
Hindi =f x, |x +1], x— 1] qarrae At F 
so 2 |x+1)/=x+|x-1| + (i) 


Case-I uf x <—1, a (i) arm 
—2(x+1)=x-(x-1 


) 
Case-ll afe —1 <x <1, @ (i) BT 
1 


Case-Ill 
afe x>1, a (i) em 
2(x+1)=x+x-1 
2=-1 Ud Ae 
Section (D) : Irrational Inequations 
ws (D) : saRAg sahtary 
D-1. — Solve the following inequalities : 


Prafakaed srafiarait at ea afr — 


i, Ss Ans 5. 2) U (5, «) 
x-2 2 
(ii) xf 1-=|x] 20 Ans. [-1,(V5 -1)/2) 
(iii) Vx? -x-6 <2x-3 Ans. x € [3, «) 
(iv)  Vx?-6x4+8 < Vxat Ans. xe¢ eo | U 4 nF 


(V) za Vx? —7x +10 +9 log, (<) > 2X + V14x —20—2x? -13 Ans. x=2 


(vi)  x—-3< ¥x?4+4x-5 Ans. (~~, — 5] U[1, ~) 
(vil) Vx? -5x-24>x+2 Ans.  (-~, -3] 
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five > FE ROE 
(viii) 4-x = Ans. [-2, 0) U[¥2-J3,,/24+ V3] 
xy) X*’. Ax Ans. (-1, 1) U (2, 3] 
x+1 
Sol. (i) ex=l aa 
X-2 
Case-| Refa-l: x-2<0 > X<2 cn (i) 
2x — 1 > (x - 2)? 
KE (0,1)U(5,0) ate (ii) 
xe(i)(ii) xe (0,1) ee (A) 
Case-ll Refa-ll : x -2>0 > a ee (iii) 
2x — 1 < (x - 2)? 
2x-1<x?-4x+4 
6x+5>0 
> Xe (mo, 1)U(5,0) we. (iv) 


Case-l Refd-l:x<O 2 ona (i) 
1-|x|>0 => 1+x2>0 => X>-1 wee (ii) 
x € (i) A (ii) => xe[-,0) (A) 
Case-ll Reifa-Il: x>0.....(i) 
1-x>0 > X57 204s (ii) 
x?<1-X 
1 5 
> 4X <1 => ~eXt — < — 
4 4 
Goler 
> Xt] < — 
2 4 
= <X< = oes (iii) 
X € (i) A (ii) 9 (ili) > veo =) msaates (B) 
x € (A) vu (B) => xe |-1 =) 


(iii) Vx? -6x+8 < Vx+1 
Domain Urq x+120>x2>-1 
~ 6x +8>0 = (x-2) (x-4) 20 
>x<2orx>4 
=> Domain Ud = x € [-1, 2] u [4, «) 
squaring GT Hedy Ue x2-6x+8<x+1=>x?-7x+7<0 
3 — _ 
[ z) - 2 sone [TPE dis i) 


- 2 
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(iv) V8+2x—x? >6-3x 


(a) 8+ 2x-—x?>0 > X € [-2, 4] we (i) 
case feerfer - | 
when vid (i) 6-3x20 => X<2 w+ (ii) 


so Suet 8+ 2x—x?> 36 + 9x?- 36x 
=> 10x? 38x + 28 <0 
=> 5x?- 19x +14<0 
>  (5x—14) (x-1)<0 


Xe ¢ 4) ww. (iii) 


by (1) and (2) and (3) 

(1) aa (2) dem (3) St weraat S 

x € (1, 2] 

Case Rerfat -II 
6 -3x <0 > X>2 
+ve>-ve 

So 3d: X>2 ws (iV) 

by (1) and (4) 

(1) cen (4) oY wera a 

xX € (2, 4] 

so by case (1) and (2) xe (1, 4] 

Reset (1) ae (2) HY wera 8 x e (1, 4] 


Hindi (iv) V8 +2x—x? >6-3x 


(a) 8+2x-x?>0 >xe[-2, 4] wv (i) 
Rerfe-I 
(i) ae 6-3x>0 Bm xK<2 .. (ii) 


8 + 2x — x? > 36 + 9x? — 36 x 


otc: 

> 10x? — 38x + 28 <0 
> 5x?— 19x +14<0 
> (5x — 14) (x- 1)<0 
=> 


Xe ¢ “) (iii) 


(i), (ii) Fa (iii) F—- 


ad x>2 ws (iV) 
(i) a (iv) 

x € (2, 4] 

aa: Refa-l ve Refa-ll S 

xe (1, 4] 


(v) x2 — 7x + 10> 0 and 14x — 20 — 2x2>0 
(x-—2) (x-5)>Oand(x-2)(x-5)<O aaa (i) 
sox=2orx=5 
now check for x = 2 


9 log, (5) 2-9 
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-9>-9 
which is true hence x = 2 is a solution 
now check x = 5 


9 5 
— log|—|>-3 
F a5 | 


log [7] 2-= 
*\a);° 3 


(1.6)3 < 4 

4.096 < 4 

which is false 

so only solution is x = 2 


Hindi (v) x2 — 7x +10>0 Vd 14x — 20 — 2x2>0 
(x— 2) (x-5)>0 Ud (x-2)(x-5)<O 0 aan (i) 
ad: x=2a x=5 
X=2@ fay ola wey ae 


9 log, (5) 2-9 


-9>-9 
wif Ue & aa: x =2UH Ba B| 
aq x=5% far ura we we 


9 5 
— log|—|/2=-3 
2 (5) 

5 2 
logs [Z) 2-2 


(1.6)3 <4 
4.096 < 4 
wife sraca 8 | 
Wd: HI x= 2s Z| 
(vi) Case I: 
If x-—3 <0, then we have 
¥*+4x-52>0 => x*4+5x-x-5>0 => (x— 1) (x+5)20 
xe (-—0,-5]U[1, 0) xX € (- 0%, -— 5] U1, 3) (i) 
Case II: 
if x —3>0, then we have 
(x — 3)? < (x?+4x-5) => x*-6x+9<x?+4x-5 > xt 
x € [8, «) w+ (ii) 


(i) U (ii) is 
x € (-0, — 5] U[1, «) 
Hindi. feral: 
ame 8 x-3<0c4 
¥+4x-5>0 => xX?4+5x-x-520> (x—-1)(x+5)20 
Xe (-0,-5)U[1,0) x € (-w, — 5] U1, 3) ... (i) 
Reafe 0 : 
ae 8 x-3>0c4 


(x — 8)? < (x? + 4x-5) > x?-6x4+9<x?+4x-5 => x>z 


x € [3, 00) (ii) 
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(vii) 


(viii) 


HINDI 


(ix) 


/\ 


(i) U (ii) @ X € (-0, — 5] U[1, «) 


Vx? —5x-24>x4+2 


-—5x-24>0> X € (—0, —3] € [8, 0) 
Case-I : x € (—<, —3], LHS > 0 & RHS <0, hence inequality holds 
Case-ll : x ¢ [8, «) squaring both sides 

—5x-24>x?+4x+4 > X <3 (Not possible) 


Hence x (90,3 | 


Vx? —5x-24>x+2 


~5x-242>0=> X € (-00, -3] € [8, 0) 
Rerfet -l: x © (—co, -3], LHS > 0 a2 RHS < 0, aa: saftart wage edt 2 
fRerfet -Il: x © [8, 0) TT He Ww 


—5x-24>x2+4x+4 > X<-— (Not possiblet7d +e!) 
Hence aia: x (-20,-3 | 
V4—x? => —2<x<2 
{ 


Case I if-2<x<0,then /4—x2 >— holds 


Xx 
ss [-2, 0) are solutions 
Case II If0<x<2, then 
a—x? >+ => fase => x? (4 — x2) > 1 
Xx 


X 
= x4- 4x24+1<0 => 2- /8<%<2+8 
> V2-V3 <x< 2+V3 

l4—x? => —pP<x<o 

Casel uf€-2<x<08,M7> a2 
[-2,0) ea 2 

Case Il afeo0<x<28), @ 


4x? + => dnoie See: =>  x(4—x)>1 
x x 
= xt 4x2 41<0 = 2- J3<x?<2+ V3 
=> (2-8 <x< 24.8 
Vx+7 —— xX+72>0 => x2-7 
V3 - -7, 3 
me ae Sea 
Casefterfe-I : Casefterfa-ll : 
X<-1 X>-1 
> (x + 7) > (x + 1)? (8- x) 
No solution @lg ea Fel => (x + 7) + (x — 3)(x2 + 2x +1)>0 
> X+7+4+X3 + 2x? +x — 3x?-6x-3>0 
- + = + 
=e i. 2 x8— x? 4x +4>0 


Uy 


(x + 2) (x-2) (x-1)>0 
Ans. (-2, 1) U (2, 0) 
Cll -7,3)> C1.7) v2, 3] 
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D-2. 


Sol. 


Hindi. 


Solve the equation a(2* —2)+1 =1- 2 for every value of the parameter a. [16JM110008] 
Wat ab ule AA & foe wiper Ja(2* — 2) +1 =1-2 a] ea alfa 


Ans. x=log,a where, ae (0, 1] 
Ans. x=log,a wel , ae (0, 1] 


Let y = 2. Then, a(2* —2)+1 =-1{-2 
a jaly—2)+1 =1-y > a(y-2)+1=(1-Yy)? 


> y? — 2y =a (y—2) > (y—2) (y—a) =0 

> y=2ory=a 

Now, y=2 > a=2 > x= 

But, x = 1 is not a solution of the given equation, because for x = 1, LHS = 1 and RHS = - 1 
y=a 


> aX=a > a> 0 and x =log,a [. 2* > 0 for all x € R] 
Putting 2* = a in the given equation, we get fa(a—2)+1 =1-a 

> (a-1 =1-a => la-1J=1-a => a-1<0 
> a<i1 


Also, a> 0. Therefore, a € (0, 1] 
Hence, x = log,a is the solution of the given equation for all a < (0, 1]. For a < 0 and for a > 1, the 


equation has no solution 


AMT y = 2. aT Jfa(2* — 2) +1 =1-2 
> Jay—-2)+1=1-y = a(y-2)+1=(1-Yy) 


> y?—2y=a(y-2) > (y—2) (y—a)=0 
> y=2uly=a 
a, y=2 > 2=2 > x=1 


ced x = 1a TS GAH OI Ue eal ael & Fal x=1 fre LHS =1 de RHS=-1 
y=a 


> X=a > a>0 ilk x =log,a [. 2>0 VxeR] 

a ag wie 4 2 =a wa w es fiom @ Ja(a—2)+1 =1-a 

= (a-1)? =1-a = ja-1|=1-a => a-1<0 
> a<1 


uy a a>Ogufey ae (0, 1] 
sa WHR x =log,a Wi ae (0, 1] & fay di aE UHtae ww ea Bl a<OTM a>1e fey whew 
Ol Gly Sa Tel S| 


Section (E) : Transformation of curves 
wus (E) : om) GT WAAR 


E-1. 


/\ 


Draw the graph of followings — [16JM110009] 
fPeafakad api & sere wifag— 

(i) y=-|x+2| (ii) y=||x-1]-2| 

(iii) y=|x+2|+|x-3| (iv) ly] +x=-1 
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(0, 5) 


E-2. Draw the graphs of the following curves : 


feafaksa api & area wifae— 


(ii) (iii) ly— 3] =|x-1| 
(iv) 
Ans. 
4 
) xX 
(iv) i) 
E-3. Draw the graph of y =log,,, (1 — x). [16JM110010] 


y =log,, (1—x) 1 aire Greig | 


Ans. 
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E-4.x3 Find the set of values of 4 for which the equation |x? — 4|x| — 12| = X has 6 distinct real roots. 
AO AA GI yeaa sia alfory fora fore eter [x2 - 4[x|- 12) =2 6 6 A-st grade Fa | 
Ans. i« (12, 16) 


Sol. 


Hence for 6 distinct real roots 7 € (12, 16) 


aa: 6 Aas aRaia Feit H fey A © (12, 16) 


E-5. If y = f(x) has following graph 


afe y = f(x) &T sree FITTER ze, — 
‘ 


Then draw the graph of a see Sey | 


E-6. If y = f(x) is shown in figure given below, then plots the graph for 
(A) y=f(kk+2|) — (B) ly — 2| = f(-3x). 


y = f(x) oT are fra fear 2, 
(A) ye=f(k+2|) — (B) ly — 2| = f(-3x). 
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a frafesa & are sarsa 


Ans. (A) 


Sol. (A) y=f(Ixl) 


replace x by x +2 we get 
graph of 
y = f(|x + 2]) 


ly — 2| = f(- 3x) 
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Hindi. (A) y = f(|x|) 


Xo x+24 darn wet ww 
y =f(|x + 2|) oT oY 


(B) y = f(3x) 
-5/3 _4/3 -1 0 1 
y = f(- 3x) 
lvl = f(- 3x) 
ly — 2| = f(- 3x) 


Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


® 
)\ Resonence Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 


ADVFOMII- 21 


Fundamentals of Mathematics-IT / A\ 


E-7.z%3, Find the number of roots of equation 

Bel & yell S Gen sta HS | 
(i) Bk [2 — |x|| = 1 Ans. 2 [DRN1093] 
(ii) X+1=x-2 Ans. 2 [16JM110025] 


Sol. (i) 3h = 1 + ||x| — 2 


(ii) 


1+ =2* 
Draw graphs of both sides. @l4i avy oT Rw 


E-8 Find values of k for which the equation |x? — 1| +x =k has 


ko AM erm wate Gare |x?-1/+x =k waa ze 


(i) 4solutioned (ii) 3 solutions ect (iii) 1 solution ec (iv) 2 solutions ef 
5 ‘i 5 
Ans. k 1,— k=1, — 
ns. (i) € S| (ii) 4 
Fe 5 
(iil) k=-1 (iv) Ke [3] U (-1, 1) 
Sol. Graph of f(x) = |x?- 1] + x is f(x) = x?-1 +x 
f(x) @T sees = |x? - 1] +x, f(x) =x?-1 +x 
24) 
2°4)] tx)=x?-14x 


(1-1) 
f(x) = x°4+xX4+1  XE(—~,—1TU[H,0) 
* ae ee x e[-11] 
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za. Marked questions are recommended for Revision. 
vs fared USA creed ara wear BI 


* Marked Questions may have more than one correct option. 


* fated usa ve O afte uel famed ae wea 2] 


1. Number of integral values of 'x' satisfying the equation 3+ '! — 2.3 = 2.|3x- 1] +1 are 


PATH B+ i — 2.3% = 2.3 1] +1 HT GY GA Ae xh YONG AA HT GMs 


(A) 1 (B") 2 (C) 3 (D) 4 
Sol. = 33%+- 2.3 = 2.|38x- 1] + 1 
critical points are x = -1, 3«-1=0 > x=0 


Case-l : x <—1 


ic ie 
3+ 2.3*=-2(%-1)+1 = 


=-2.3%+2+1 


3*%*s9 > X=-2 
Case-ll -1<x <0 
Bet) — 2.3% = -2(3*- 1) + 1 > %=1 > x=0 
Not in solution. 
Case-lll : x >0 
31 - 2.3%=2.3*-24+1> x=0 
so x = 0, 2 satisfy the equation. 
Bk tl — 2.3% = 2.|3%- 1] + 1 
mitt fg x=-1,3°-1=0 = x=0 
Rerfe-l sx <-1 


i is 


3-«+1)_ 2 3x = —2(3* -1) +1 > — 2.3% =-2.3%4241 


oo 


3*%*=9 => Xx=-2 
Rafe-ll -1<x <0 
Bet) — 2.3* = -2(3x- 1) +1 > v=1 > x=0 
Not in solution ga 4 el 
Refer -Ill: x >0 
31 -— 2.3%=2.3*-24+1> x=0 
safe x = 0, 2 aaa ot Ue Hr 


2. |x? + 6X + p| = x? + 6X + p V X e R where p is a prime number then least possible value p is 
Ix? + 6x + p] =x24+ 6x+pVx eRe pV aAey GT t ds pH Baas Banfad am ee 
(A) 7 (B*) 11 (C) 5 (D) 13 [16JM110029] 
Sol. [f(x)| = f(x) Vx => f(x)2=0 => x?+6x+p>O0Vxep = D<0 => 4(9-p) <0 
Hence ad: p>9 = Prin = 11 (aspisprime) (af P ayrca 2 |) 
3. If (log, 9x)? — 4|log,9x| + 3 = 0, the product of roots of the equation is : 
afe (log, 9x)? — 4|log,9x|+3=081, HT Vat GS yal HI YHA zs 
(A) 3 (B) 104 (C) 108 (D*) 1 
Sol. Let 4-1 log, 9x| =y 
y2-4y+3=0 = y=1,3> log, X= 21,8 = x= 10, 7 108, 


Hence product ad: Ye = 1 
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4. 


Sol. 


Sol. 


Sol. 


Sol. 


/\ 


The equaiton ||x — 1| + a] = 4 can have real solutions for x if a belongs to the interval 
SHH |ix—-1]+al=4arxe fay arate sa et waa & wale aw aeaerea 8-[16JM110030] 
(A*) (—, 4] (B) (4, 2) (C) (-4, ~) (D) (-«, -4) U(4, ~) 


\|x- 1] +a] = 

Ix-1|=-a+4,-a-4 

For this equation to have solutions -a+4>0O0>a<4 
Ba Uae H ea BM @ few -a+ 4205 a<4 


The number of values of x satisfying the equation | 2x +3|+ |2x —3|=4x+6, is 


wae | 2x4+3]4+ | 2x — 3) =4x +6 H! WIS HA Tel x G AAT HT Ge ge 


(A*) 1 (B) 2 (C) 3 (D) 4 
\2x + 3] + [2x 3) =4x +6 
Casefterfe 1x25 = 2x+3+4+2x-3=4x+6> No solution €o el 
CasefRerfer -Il : - <x <3 > 2x+34+3-2x=4x+6> x=0 
Casefterfe Ilixs-5 > —2x -—-3-2x+3=4x+6> No solution @o el 
|x? —4x]43 
Number of prime numbers satisfying the inequality log3 << >0 is equal to [16JM110031] 
x“+|x-5 | 
|x? —4x]43 a 
SatT aa Ol GUYS SH Ae ayey Teal Ht Te s— 
x“+|x-5| 
(A*) 1 (B) 2 (C) 3 (D) 4 
2 
jog, ATS 56 Sx? 4x} 4. 3>x2 4 x5] 
x*+|x-5| 
CaseRerfa-l x>5 x?-4x4+32>x2+x-5 > —-5x +820 
> x< - (No solution &a et) 
CasefRerfa-ll x © (00, 0] u [4, 5] 
-4%+32>x°4+x-5 => —3x2>2 > xs = 


Casefterfa-Ill_ x © [0, 4] 


4x—x?+3>x°-x4+5 => 2x*-5x+2<0> x «| 5.2 | 


If |X + 2|+y=5 and x-—|y| =1 then the value of (x + y) is 
afe |x + 2) + y=5 aa x—|y|=1 dd x+y Ol AM ole Ofer | 
(A) 1 (B) 2 (C*) 3 (D) 4 


IX+2|+y=5 for X<-2 

we get-x+y=/7 .(1) 

& for x > -2 

we get x+y=3 (2) 
x —|y| = 1 fory <0 

we getx+y=1 ...(3) 

& for y=0 

we getx-—y=1 sie 
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Hindi 


Sol. 


Hindi 


/\ 


solving (2) & (4) 
X=2&y=1 
IX+2|+y=5 
x<-2 @ fay 
—X+y=7 ..(1) 
ar x>-2 & fey 
X+y=3 ...(2) 
x—lyl=1 
y<0® fay 
X+y=1 (3) 
ar y>0 & fer 
x-y=1 ..(4) 
EHH (2) I (4) Hl Sa HA Ww 
x=270a1 y=1 


The number of value of x satisfying the equation |x —1|4 = (x — 1)”, where A = logs x2 — 2 logx9 WarHxwat 
Ix—1|A = (x—1)?, Het A = log, x?- 2 log, 9 HT UGS HM ae xd Aa WH Ve se 


[16JM1 10037] 

(A) 1 (B") 2 (C) 0 (D) 3 
Ix—1|A =(x-1)? 
case (i) x-—1=1 > X=2 
case (ii) log, x?- 2log,9=7 => 2 log, x — 4 log, 3 =7 
let logs x =y 

2y~5 a9 > eay-7y-4=0>5 (2y+1)(y-4)=0 
> ea & =4 

y= 5 y= 
— log, X =-= = log, x =4 
X= 32 =>x= 81 
te for x = ! 
V3 V3 
x-1<0 
‘. not acceptable 
“ X=2or 81. 
Ix — 1]A = (x-1)7 
Ree (i) ae x-1=18, a x=2 
Reifet (ii) ufe log, x?-2 log, 9=7 8, A 

2 logs x -—4 log, 3 =7 
AMT log, X =y 

ay 4 =7 — 2y2-7y-4=0 

y 
1 1 

(2y + 1) (y-4) =0 > 5 ,4 > a alt 

x= 3-12, 34- 1 81 

3 
x= 3 x-1<0 eS OT ered Ae 8 | ‘ x=2a 81 


Reg. & a Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


® 
Resonence 3 . = 
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 


ADVFOMII- 3 


Fundamentals of Mathematics-IT / A\ 


9.23 


Sol. 


Hindi. 


10. 


Sol. 
Hindi 


11.2 


Sol. 


/\ 


The number of integral value of x satisfying the equation| log ig x-2 | — | logs x-2 |=2 
SHR | loge x-2 | — | logs x-2 |=2 I WY GM Tel x Hl Yo AAT ST WT e- 
(A*) 1 (B) 2 (C) 3 (D) 4 
llog jg x-2|- lloggx-2)=2 = |2log,x — 2| — |log,x — 2| = 

case I Iflog,x-220 = log,x 2 2 
Then 2 log,x —2—log,x +2=2 > log,x = 2 

log,x = 2 > X=3?=9 > x=9 
case II 1 <log,x <2 

2 log,x — 2 + log,x -2 =2 > 3 log, x = 6 > log,x = 2 
which is not possible 
case III If log,x < 1 the — 2 log,x + 2 + log,x-2=2 
—log,x = 2 > log,x =—2 

X=3%= ut = x=9, 7 

9 9 
llog 5 x-2|- lloggx-2) =2 = |2log,x — 2| — |log,x — 2| = 

Rerfa-1 ate log, x-220 > log,x = 2 
a 2 log.x-2-logx+2=2 > log,x = 2 

log,x =2 > X=3*=9 > xX=9 
Refa- 1 < log,x < 2 
e 2 log,x — 2 + log,x -2 =2 > 3 log, xX = 6 > log,x =2 
Gi fe waa Fel 2 | 
Rerfa-ll afe log,x < 1 
— 2 log,x + 2 + log,x-2=2 
—log,x =2 > log,x =—2 

X=3?%= a — x=9, 2 

9 9 

The sum of all possible integral solutions of equation [16JM1 10038] 


|x? — 6x + 5| — |2x? — 3x + 1|| = 3|x? — 3x + 2] is 
BAH ||x2 — 6x + 5] — [2x2 — 3x + 1|| = 3]x2- 3x 4+ 2| & at Gafaa yw sal GI ara 8 


(A) 10 (B) 12 (C) 13 (D*) 15 
\|A| — |BI| = |A +B] iff AB < 0 

(x? — 6x + 5) (2x2- 3x +1) <0 > xe] t. 5| 
\|A| — |B|| = |A + B| afe sik Gaa ufe AB<0 

(x? — 6x + 5) (2x2- 3x +1) <0 = XE s 5| 


The complete solution set of the inequality (|x — 1| — 3) (|x + 2| — 5) <0 is (a, b) U (c, d) then the value 
of Ja] + |b] + |c] + |d| is 

(Ix — 1] — 3) (|x + 2|-—5) <0 @ Gl sa BAeaa (a, b) U(c, d) @ aa al + |b] + |c| + |d| @T AM 
3 
(A) 14 (B) 15 (C*) 16 (D) 17 
(|x — 1] -— 3) (|x + 2|-—5) <0 

Case-I Reifd-l:x<-2 

(x + 2) (x +7) <0 > Xe (-7, -2) 0... (i) 

Case-ll Reifd-ll: —2<x<1 

Sea > aes Sa EAL 
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> X € (-0, —2) U (4, «) 
No solution Ig ea 7el 
Case-lll ft2ifa-Ill : x>1 
(x — 4) (kx-3) <0 
€(3,4)  sesseeees (ii) 
x € (i) U (ii) => xX € (-7, -2) U (3, 4) 
12. The product of all the integers which do not belong to the solution set of the inequality 
| ae > 2is [16JM110039] 
xX — 


et yortat oil eraftnt | Set? >26 sa wqeas 4 Rea sel 8, HT PIA 
(A*) 1 (B) -4 (C) 4 (D) 0 

Sol. —_ Let 4M |x| = 

3y-2 

y-1 


22; 3 (8y — 2)? > 4(y—1)* &y#1 


=> 5y* —4y>0 > y € (-~, 0] U Ee] 


Hence aid: |x| < {0} U Ea}uc, oo) 
So sufaw x4 +1 ifxez> Product Jel =— 


13. Let f(x) = |x — 2] and g(x) = |3 — x| and 
A be the number of real solutions of the equation f(x) = g(x) 
B be the minimum value of h(x) = f(x) + g(x) 
C be the area of triangle formed by f(x) = |x — 2], g(x) = |3 — x| and x-axis anda <y <f <6 wherea<f 
are the roots of f(x) = 4 and y < 6 are the roots of g(x) = 4, then the value of sum of digits of 
ae Be +77 Le 
ABC 
AMT f(x) = |x — 2| 3 g(x) = [3 — x| dem f(x) = g(x) & aRdhla sell GH Pe A! h(x) = f(x) + g(x) HT 
RAC AM Bel f(x) = |x — 2], g(x) = |8—x| aa x-sial GU URag Ayo oT aawa Ce AM a<y<P<5 
Wet f(x) =4 Fa avd Pes WHR 8 fH a< Pel WR g(x)=4H FA yw § Saye fH y< 5%, 


OL 1 +6 H sal G BT GI AM Sta Hilfe 

(A) 7 (B) 8 (C) 11 (D*) 9 
Sol. f(x) = |x - 2], g(x) = |x -3 

f(x) = g(x) > Ix — 2) = |x — 3)? > xe— 4x +4 =x?-6x +9 

=> x=3 


Hence aid: A= 1 
h(x) = |x - 2] + k-3]2 |(x-2)-(«-3)/=1 => B=1 
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2 3 
, 
Pe 
Ix —3] = => =31+4 > 
2 2 2 2 
artB +7 +8" _ 41443641 +49) = 360 
ABC 


Sum of digits sf@l @T arte = 9 


ao =—2 and da Bp =6 


y=—l1 anda 6=7 


14*. If f(x) = |x + 1]-2 | x- 1] then 
(A*) maximum value of f(x) is 2. (B*) there are two solutions of f(x) = 1. 
(C*) there is one solution of f(x) = 2. (D) there are two solutions of f(x) = 3. 
afe f(x) =|x+1)-2|x-1/a& w 
(A*) f(x) @T sfteaa AM 28 (B*) Bet f(x) = 1% a saz 
(C*) Get f(x) =2 HI WH Bazi (D) Fat f(x) =3% BW ea el 
Sol. f(x) = |x + 1]-2 |x-1| 
P(1,2) 
(i) X<-1 
f(x) =-x-14+2x-2=x-3 
(ii) -1<x<1 
f(x) =x+1+2x-2 =3x-1 
(iii) x>1 
f(x) =x+1-2x+2 =-x+3 
15*. The solution set of inequality |x| < a aeéR,is [16JM110044] 
(A*) (-V=a,0) ifa<0 (B*) (0,Va) ifa>0 
(C*) oifa=0 (D) (0, a) ifa>0 
area fx] <=, ace Rol sa Wye e 
(A*) (-v-a.0) afe a<0 (0,V/a) afe a>0 
(C*) o afe a =0 (D) (0, a) afe a>0 
Sol. x <0 x>0 x #0 
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16%. 


Sol. 


17. 


Sol. 


/\ 


a a 
—-X< — X<— “XE 


—v>a e<a 


2<-a x e (-Va,Ja) 
e (-V-a,J-a) x € (0,Va) 


Let ATT x<0 =x e(-J-a,0) 


If a and b are the solutions of equation : log, Co | x | 3 + 28" | 2x, then 
afe wtxt log, ogc. |x| 5425" = 2x ea ada bz, a — 


(A*)a+b=0 (B*) a2 + b? = 128 (C) ab = 64 (D)a—b=8 


log, loge, |x| -3+28"| = 2x 


10d,4 |X| — 5 =0> |x| = (64)"2 
> x]}=8 => Xx=+8 
a=8,b=-8 


The number of solution of the equation log,|x — 1| . log,|x — 1| . log,|x — 1| 
= log,|x — 1| + log,|x — 1| . log,|x — 1| are 


WAHT log,|x — 1| . log,|x — 1] . log.|x — 1] = log,|x — 1] + log,|x — 1] . log,|k—1| @ sell GT Wea e- 


(A) 3 (B) 4 (C)5 (D*) 6 
Let |x-1|=t 
then log,t log,t log,t = log,t +(log,t log,t) 

1 1 1 


+ 
log, 3log,5  log,5 log, Slog, 4 
= log,5 + log,3 log.4 = 1 


en? 


=  dlog3 -5 = 4im = 


Ol] + 


€ (0,1) 


one solution between (0,1) 
one solution is 1 

t>1 

one solution is greater than 1 
=> |x-1| has 3 positive sol. 
= x has 6 solution 
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Hindi. *T=T |x-1| =t 
Wd log,t log,t log,t = log,t +(log,t log,t) 
1 1 , 1 
log, 3log,5 log,5 log, 3log, 4 
a log,5 + log,3 log : =] 


“sy dlog3 = = ein 


e (0,1) 
0 
1 
(0,1) A We Ba 

Wh FA 181 

t>1 

18 Isl WH ea 

> |x-1| & dH saree ea 

>x 68a Z| 


= 


18. Find the number of all the integral solutions of the inequality 


(x? +2)(vx*-16) _ 


OC 4 2)0F=9) 


sree 2% + 2)(Vx" - 16) cod wh gute sai H de 


(x* +2)(x? -9) 
(A) 1 (B*) 2 (C) 3 (D) 4 
Sol. x°- 1620 
(x — 4) (x + 4) 20 F x € (-0,-4]U[4,0) estes (1) 


(x? +2)(vx?7=16) _ 


(x* +2)(x-—3)(x+3) | 


Now @e 
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19. 


Sol. 


20. 


Sol. 


21. 


Sol. 


/\ 


-3 3 


Bois). Ci«é et (2) 
By (1 ) and (2 ) xe {-4, 4} 
(1) 5 (2) % xe (4, 4} 


Find the complete solution set of the inequality >0 [16JM110032] 


x+1 
crafter 15 atte >O0 a wl ga Uyeaa 
A) [26 =: 3| (B) [-2 2/6, -1) 
(C) | -2-2V6, -1|U[ 2v6 -2, 3 | (D*) [-2 -2,/6, -1)u [26 -2, 3| 
For domain ura @ fete 21-4x-x2>0 
= x244x-21<05 (x +7) (x-3) <0 = x € [-7, 3] 


case-l : (ftarfe I) :-7 <x <-1 then a4 1-J21-4x-—x?- <0 

=> 1<¥21-4x-—x? => x +4x-20<0=> (x +2)?-24<0 

=> (x+24+2J6) (x+2-2,/6) <0 => xe 2-26, 2/6 = 
ee S26 <1) 

case-lIl : (afd Il) :-1 <x<3 then ad 1>21-4x- x? 

> x2 +4x-2020=> x € (0, -2-2J6]U [2/6 — 2, «) 


Xe [2V6 -2, 3| 
Xe [-2 26, -1) u[ 2v6 -2, 3 | 


|}x+2|-|x| 


The solution set of the inequality , >O0is 
l[4—x 
oreftret peated! Xl oo sa ayer 8 
J4- x? 
(A*) [-1, 1/4) (B) [1, 9/4) (C) [+1, {2) (D) [0, %/4) 
[x + 2|—| x | 
———— > 0 > 4-5 05%-4<05x< 4% (i) 
[4x3 


~ K+ 2/—[x]/ 20 
case-l : Rtafa-l : x <-2 then da -x -2+x>0 5-2>0no solution Hs at Ae 
case-ll : Refa-ll:-2<x<Othenda x+24+x>0 > x+12>0>x>-1 


- xe [-+1, 0] i 
case-lll : feerfa-Ill : x > 0 then aq 
X+2-x2>0 > 220 «. xeR (ii) 


-- (i) A (il) A (iii) is B x © 1, 4"). 


The number of integers satisfying the inequality Jiog?,2 xX + 4logs ix eaf2 (A= log,,x*) are 


oraftrer ee V2 (4-log,.x*) BT UGS HA ae ysl Ht en s [16JM110040] 
(A) 2 (C) 4 (D) 5 
Domain Ura x > 0 
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log?,x + 2 log,x = 0 
log,x (log,x + 2) = 0 
+ve -ve _+ve 
-2 0 
log,x < — 2 or Ut log,x >= 0 


O<x< orm x>1 


e (0, ; eh. ae (i) 


Case-| 4-log,x <0 

positive <negative (false) 
CaseRefa -Il 4-logx2>0 = log,x < 4 
> log,’x 2 log,x < 2 (4 — log,x)? 

LetHl1 log,x =t 

?+2t< 2 (4-t)? 

?-18t+32>0 

(t— 16) (t—2)>0 


> t<2Ut>16 
log,x <2Ulog,x>16 (Rejected ) 
log,x <2 
X<4 ates (ii) 
by (i) and (ii) 


{ 
0,—| U[1,4 
<( ]ut ) 

Hindi UT x >0 


log?,x + 2 log,x = 0 
log,x (log,x + 2) = 0 
+ve -ve _+ve 
-2 0 
log,x < — 2 a log,x > 0 


o<x< st axzt 
4 


Xe (0, Flutie) ee (i) 


Rerfa-1 4 —-log,x < 0 

TIAh < RNAH (3A) 
Refa-ll 4-log x20 = log,x <4 
=> log,?x 2 log,x < 2 (4 — log,x)? 
HMI log,x = t 

+ 2t< 2 (4-t)? 

?-— 18t+32>0 

(t— 16) (t- 2) >0 


=> t<2Ut>16 
log,x <2 Ulog,x>16 (fxs) 
log,x <2 
er (ii) 
(i) Va (ii) a 
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22. = If f,(x) =| |x | — 2| and f,(x) = |f,_ ,(x) -2| for all n = 2, n e N, then number of solution of the equation 
foors(X) = 2 is [16JM110033] 
afe f(x) =| | x | — 2] 38% £,(x) = |f,_,() -2| FA n= 2,neN, @ fay f,,.(x) =2 wort } sell HT GaN 
Fo 


(A) 2015 (B) 2016 (C*) 2017 (D) 2018 
Sol. — f,(x) = ||x| - 2| \ / | \ / f,(x) = 2 > 3 solution &c1 
2 
0 x 
f(x) = |||x| — 2] - 2| f,(x) = 2 4 solution &c 
y 
f(x) = [f,_,(x) - 2| ® have n + 2 solution ea 
foors(X) = 2 ® have 2017 solutions ei 


23. If graph of y = f(x) in (-8, )) is as shown in the following figure 


and g(x) = @n(f(x)), then the graph of y = g(— |x|) is 
afe y = f(x) OT siete, f(x) sear (-3,1), frafesd faa grr azitar ora 8 
y 


Tea g(x) = ¢n(f(x)) &, a y = g(- |x|) HT sere 2 
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Hindi. 


24". 


Sol. 


257.23 


/\ 


graph of y = g(- |x|) is as shown in option (D) 


y = g(— |x|) @T aera famed (D) F azatar aa eI 


Solution set of inequality ||x| — 2] < 3 — |x| consists of : [16JM110045] 
(A) exactly four integers (B*) exactly five integers 

(C) Two prime natural number (D*) One prime natural number 
oraftrar ||x| — 2) <3- |x| oT Fa Byes waar zs 

(A) dlp aR wtp (B*) cae dra qs 

(C) a) srasy Wrd GAT (D*) Th AMCY Yd WAI 


If a 0, then the inequation |x — a] + |x +a] <b [DRN1229] 

(A*) has no solutions if b < 2 |a| (B*) has a solution set & 3) if b > 2 |al 
; —+ b)\. 

(C) has a solution set ce ifb <2 |al (D) All above 


afé az0, a water |x-al+|x+al<b a 


== Seeger —b b : awe kK D+ 
ea Uyedqy| —, —/eM, We b>2 al 
~ 2 2 


arm ae b <2 al (D) sured Hei 
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y=b 


Sol. 


(-b/2,0) -lal O lal (b/2,0) 


26.2. The equation ||x — a] — b| =c has four distinct real roots, then [16JM110046] 
Waxy ||x—al —bl=co ar fh Fa @, aa 


(A)a>b-c>0 (B)c>b>0 
(C)a>c+b>0 (D*)b>c>0 
Sol. = _||Ix-al|-—bl=c = Ix-al=b+c,b-—c 


for four solutions aX ea & fae b>c>0. 


27". If graph of y = f(x) is as shown in figure 


(B) Graph of y = f(|x|) is 


(C*) Graph of y = |f(|x|)| is 


(D*) Graph of |y| = f(x) is 


as fra FS Glaa/ame famed wel 8? 
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Ans. (ACD) 
Sol. Obviously (7 @ |) by graphical transformation. Wala Bara S 


28*.za Consider the equation i? -4|x|+3)/=p [16JM1 10047] 


(A*) for p = 2 the equation has four solutions 

(B) for p = 2 the equation has eight solutions 

(C*) there exists only one real value of p for which the equation has odd number of solutions 
(D*) sum of roots of the equation is zero irrespective of value of p 


sare fee tamer fx? — 4 |x| + 3 |= 


(A*)p=2@ fay aie ax sat wad 2! 

(B)p=2@ fay ate aie ect vad 2 

(C*) pO Hat Vm aRafaw a *@ forae@ fry wien fasa Gen A ea waa 8 
(D*) WHat G Fel HT UTHaA IIS pS AA H Gay F| 


y=12 € (1, 3) U {0} 


Sol. 


y=x’—4|x| +3 
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29%. 


Sol. 


30*. 


Sol. 


31. 


/\ 


Clearly for p = 2 there are four solutions. For p = 3 there three solutions and sum of solutions of the 
equations is zero. 


Wed p=2h fay a ea, p=3 fay 38a Aa: WH G sell HT AIHA FIs 


Consider the equation |/nx| + x = 2, then 


(A*) The equation has two solutions (B*) Both solutions are positive 
(C*) One root exceeds one and other inless thanone __(D) Both roots exceed one 


AM fe GAlpert |/nx| + x = 2, dd 
(A*) Galera BH al sar zs (B*) at Sa say 8 
(C)W FI Vast mgiywivae (DM pwuse 


(2, 0) 
1 
Two solutions one greater than unity and other less than unity. 


al eal F UH sors BU IST AN WH say U Ba 


Consider the equation ||x — 1 | — |x + 2|| = p. Let p, be the value of p for which the equation has exactly 
one solution. Also p, is the value of p for which the equation has infinite solution. Let a be the sum of all 
the integral values of p for which this equation has solution then 

aM fo Garret |lx—1|— |x +2] =p wie o do we sa & fay p oan p, 2s a alam 
aa Bat G IY p G1 AM p, sl AMT GAar S sa eM & fay pS GA yoo aM o aH a8! TI 
(A*) p1=0 (B*) p2=3 (C*)a=6 (D) pi + pe =4 


-2 —2 10 1 
For one solution p = 0 
For infinite solution p = 3 
for solutions p ¢< [0, 3], sum of integers =0+1+2+3=6 
wh ea ® fee p=0 
ard ta & fay p=3 
Ba et & fey pe (0, 3], wai a am =0+1+2+3=6 


Number of the solution of the equation 2* = |x — 1| + |x + 1| is 


(A) 0 (B) 1 (C*) 2 (D) ~ 
waar 2 = |x — 1] + |x +1] Bel BI Gen s — 
(A) 0 (B) 1 (C*) 2 (D) 
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32. 


Sol. 


33. 


Sol. 


Hindi 


34. 


Sol. 


/\ 


(-1.2) 
(1.2) 


= Two solutions 


Number of the solution of the equation x? = |x — 2] + |x + 2|-— 1 is 


(A) 0 (B) 3 (C*) 2 (D) 4 
oe res ee 
(C*) 2 (D) 4 


aa + |X +2) =x? 41 
|+| 


We 


) is polynomial of Bits : with leading coefficient = 1, f(4) = 0. If the curve y = |f(x)| and y = f(|x|) are 
aia then the value of f(5 
5 ud GI Ieualy we f(x —— aa yr 121 f(4) =0. ae aw y = |f(x)| sie y = f(|x|) Ga @ aa 
(5) ST ATA St PST | 
(A*) 405 (B) —405 (C) 45 (D) —45 
Because |f(x)| = 0 and graph of f(|x|) and |f(x)| is same so f(|x|) >0 V x20 
A 4 a hoy root of f|x| = 0. Hence — 4 is also repeated root 

= (x + 4)? 


ane 
waif |f(x)| > O ae f (|x|) sie |f(x)| ST sw BAM & PAH f (|x|) > OV x20 


a 4, ae eave Fa 8 aa 44 garrgfa wre 


= 2 (x + 4)? 
aha 
The area bounded by the curve y > |x — 2| and y < 4— |x-—3] is 
y>|x-2| dR y<4-|x-3| 8 wRag aa oT Aawa z — 
13 15 


i) (B) 7 aes (D) 8 


Area by (€amai) y = |x — 1| and @IR) y< 4-|x-3 


® 
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(3,4) 


PART - | : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS) 


APT - 1: JEE (ADVANCED) / IIT-JEE (ffeet asf) & We 


* Marked Questions may have more than one correct option. 


* fared ust ve 8 aftie adi famed ael wea e - 


1. Draw the graph of y = |x|'* for—1 <x <1. 


1<x<1 fag y=|x/'2 a are Shey | 


Sol. 
2. The number of real solutions of the equation |x|? — 3|x| + 2 =Ois: 

PHHT |x|? - 3[x|+2=0% aeafan sel Ht Gea s — 

(A*) 4 (B) 1 (C)3 (D) 2 
Sol. — |x|?-—3|x| +2 =0 => Ix] =1,2 => x= +1, +2 


3.23 If p, gq, r are any real numbers, then 


(A) max (p, q) < max (p, q, r) (B*) min (p, q) =5 (p + q- |p—q)) 
(C) max (p, q) < min(p, q, r) (D) None of these 
afe p,q, ras afae deny 8 wa 
(A) max (p, q) < max (p, q, r) (B*) min (p, q) =5 (p + q— |p—q)) 
(C) max (p, q) < min(p, q, r) (D) None of thesesa4 8 wig Fei 
Sol. ifa&p>q pogi p -Paq-prg = 
Hence correct option is (B) aa: uel fae (B) 
4. Let f(x) = |x — 1]. Then 


aM f(x) = |x — 1]. aa 
(A) f(x?) = (f(x))? (B) f(x + y) = f(x) + fly) 


IN Resonsence” 
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(C) F(\x|) = [f(x)| (D*) None of these S44 G oly Fel 
5. If x satisfies |x — 1| + |x — 2| + |x — 3] = 6, then 

afe x, orate jx — 1] + [x — 2] + |x -3) 26 O Gye Hea zs 

(A)O<x<4 (B) x <-2 or au x24 

(C*)x <0 orax >4 (D) None of these 44 G alg el 


Hence correct option is (C) 


at: Wel fred (C) 
6. Solve |x? + 4x + 3] +2x+5=0. 

Ix? + 4x +3) 4+2x+5=0 1 ba aif | 
Ans. x=-1- 3 9 or 4 


Sol. = |x? + 4x +3] +2x+5=0 
Casefterfa -l: x © (<0, -3] U [+1, ») 
x2+6x+8=0 > X = -4, -2 (rejected sediar) 
CasefRefa -Il : x < [-3, -1] 
~2x+2=05 x24 2x-2=0 = x=-1- J/3,-1+ 3  (rejectedsredrere) 


Hence aid: x = —-1 - V3 or -4 
7. If p, q, r are positive and are in A.P., then roots of the quadratic equation px? + qx + r = 0 are real for 
(A*) | £-7 |>4J3 (By |-7 eas 
p p 
(C) all p andr (D) no p andr 
ae p,g, react sR Garay Sof FS ae feat BAHett px2+qgx+r=0% Yo acda et w fay 
(A*) | £-7|24V8 (B) | £-7]<4y3 
p p 
(C) wT pak r (D) pai r@ fer set 
Sol. 2q=ptr 
ary 
moreover cr qg?-—4pr>0 => pet) —4pr =0 
r r 
> p? — 14pr + r2>0 > 4 -14[2} 120 
p p 
2 
=> [£-7] > 48 => Ea7 S48 
p p 
8. The function f(x) = Jax — b| + c |x| V x € (-co, ©), where a> 0, b > 0,c > 0, assumes its minimum value 


only at one point if 

wert f(x) = lax — b| + c |x| V x © (0, 0), Wet a>0,b>0,c>0 @ add AM Saad WH eT fag Ww 
fren ufe 

Reg. ell Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


ADVFOMII- 18 


IN Resonsence”® 


Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 


Fundamentals of Mathematics-IT / A\ 


(A)az#b (B*)az#c (C)b#¥c (D)a=b=c 
b-(a+c)x, x <0 
Sol f(x) = +b+(c-—a)x, O<x<2 
(a+c)x—b, x2 2B 
a 
x=0 x=b/a x20 bia x20 x=b/a 
c<a Cpa C=a 


(i) (ii) (iii) 
These figures clearly indicate that for exactly one point of minima, a #c 


omiad frat G wre 8 fe daa wa fag ue fas eh & fey axcerm| 


9.2. Find the set of all solutions of the equation 2!Y! — | 2Y-'- 1| = 2'1 +1 
WA 2Wi-| 1-1) = 2141 BH sell Or agers sia aif 
Ans. {—1} U[1, «) 


Sol 2¥i-j2¥-'-4| =2%-'4 400 (i) 
TS SS OY 
0 1 
(i) if y> 1, then equation (i) becomes 


ay — (2¥-1-1) = 2¥-141 
2Y = 2Y always true. 
= y € [1, «) 
(ii) if 0<y <1, then equation (i) becomes 
2¥4+2¥-1=2y-142 
av¥=2 > y=1_ buty e (0, 1) 
oe y = 1 is not acceptable 
(iti) if y < 0, then equation (i) becomes 


2¥+2y-1-4 =2¥-141 
2-Y=2> y=-1 and s y<0 
& y=-1 acceptable & y € {+1} U[1, ~) 
2vi—|2y-1— 4] = 29-14 dn (i) 
SS Se i 

0 1 


(i) afe y>1, da watwett (i) F 
av —(2¥-1-41) = 2y-141 
2v=2) Wed UA. 
a y € [1, «) 
(ii) ae = Os y< 1, aa UAH (i) S 
2¥42¥-1=2¥-142 
av=2 > y=1 af ye [0, 1) 
. y=1 Mer ad 31 
(iii) are y <0, dd VAtHen (i) 
2¥42¥-1- 1 =2y-141 
2-Y=2> y=-1 7a ‘2 y<0 
y=-1 Wer 
y € {-1} U[1, «) 
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10. 


Ans. 


Sol. 


11. 


Sol. 


12. 


Sol. 


Sol. 


/\ 


The sum of all the real roots of the equation |x — af +|x-2|-2=0 is 


wie |x - 2° +|x-2|-2=0 $ at ancien yi or aim a | 

4 

Let HMI |x — 2| =t 
?@+t-2=0 
(t+ 2) (t-—1) =0 

> t=1 ora t=-2 not possible W344 ae => Ix — 2| = 1 
x-2=+H1 > X=35x=1 


Sum of roots Yel ST UT = 341 =4 


If a & B (a < B) are the roots of the equation x2 + bx + c= 0, where c <0 <b, then 
x24 bx +c=0 (et c<0<b) 6 HA a WV P(a<fP) B, A 


(A)O<a<fB (B*)a<0<B< la 
(C)a<B <0 (D)a<0<|al <B 
x? +bx+c=0 > a, B 

a+Bp=—-b 

ap =C 


Sum is +ve and product is — ve. Hat HT NT sats 8 BAW PMH OIG F 


a<0<of <|al 


If f(x) = x2 + 2bx + 2c? and g(x) = — x? — 2cx + b? are such that min f(x) > max g(x), then the relation 
between b and, is 
(A) no relation (B) 0<c<b/2 (C) |c| < V2 |b] (D*) |c| > V2 |b| 


ape f(x) = x2 + 2bx + 2c? Ud g(x) =— x? - 2cx + b? SH Gore @ af min f(x) > max g(x) #, @ b,c, 4 
ay s— 

A) os aaa Aet (B)0<c< b/2 C) |c| < V2 |b| (D) |c| > V2 |b] 

min f(x) > min g(x) 

—b? + 2c? > b? + c? 

c2 > 2b2> Ic > |b| 


PART - Il : JEE (MAIN) / AAEEE PROBLEMS (PREVIOUS YEARS) 


ArT - i: JEE (MAIN) / AIEEE (feet asf) & 94 


Product of real roots of the equation t?x? + |x| +9 =0 


(1) is always positive (2) is always negative (3%) does not exist (4) none of these 
wey t2x2 + |x] +9=O00 adhd Aoi Gl YH s— 
(1) Wea sa & | (2) ea OTH S| (3*) FASTA AT S| (4) sa4 O alg set 


Product of real roots >> 0,VteR 


add Fell ot TAHA se 0.VteR 


The number of real solutions of the equation x? — 3|x| + 2 = 0 is 
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Sol. 


Sol. 


Sol. 


Sol. 


/\ 


(1) 3 (2) 2 (3°) 4 (4) 1 
PHNHT x2 — 3]x| + 2=0 8 aed eel H Ge 
(1) 3 (2) 2 (3°) 4 (4) 1 


— 3|x| +2 =0 = |x?| -3]x|+ 2 =0 
(|x| -2) (|x| -1) = 0 
Ix} =1,20rx=+1,+2 


No. of solution = 4 Bal GY We =4 
The sum of the roots of the equation, x? + |2x — 3| -4 = 0, is: 
waxy x2 + |2x-—3|-4=00 Fel oT art B— 
(1) -2 (2*) V2 (3) -2 (4) 2 


Case-I:x> = thenx?+2x-3-4=0>x=-14+2,/2 


Po | 0 


Case-ll:x< 5 then x2—2x+3-4=0=>x=1- 2 


= sum of roots Hail oI arta = V2 


The equation /3x* +x +5 = x-—3, where x is real, has : 
(1) exactly four solutions (2) exactly one solutions 


(3) exactly two solutions (4*) no solution 
water 3x? +x+5=x—- 3 el x aedae & waar 8 
(1) dlp aR ea (2) dip we ea 

(3) dim at sa (4*) @lg eel el 
X>3&3x2?+xX+5=x?-6x+9 


=>x>3& 2x?4+ 7x-4=0 => xed 


The domain of the function f(x) = 


1 “ ; 
Neg 


(1) (vo , 20) (2) (0, 20) (3°) (20, 0) (4) (v0, 20) — {0} 
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re >  |xl-x>0 > ~~ [x|>x > x<0 


Vix] — x 


xX € (-0, 0) Ans. 
6. If x is a solution of the equation, J2x +1—J2x—1=1, [x > 5] , then 4x? -1 is equal to 


afe x wate J2x4+1-J2x—-1 =1 [x 2h) meta V4x? -1 aay & 


(1) 2 Coes (3) 22 (a) 2 
Sol. J2x+1=14+J2x-1 
Squaring on both sides aol awe Gt HA Ww 
2x+1=14+2x-14+2J2x-1 
1 =2/2x-1 
1 =4,/2x-1 
x = 5/8 
Now sf4 V4x?-1 atx =5/8 We 4M = Vie 4 ae 
64 4 
re Let a and B be the roots of equation px? + qx +r =0,p #0. If p, qg, rare in the A.P. and *. 7 = 4, then 


the value of |a — B| is : 
AMT o Ta B Paley px2+qx+r=0,p40% Fa #1 ae p,q r Garay Hel HS aM ctgttea 
Q 


la — B| @T AM @— 


34 a 2N13 61 2V17 
One (on) 28 (3) V6 (4) calla 
9 9 9 9 

Sol. Ans. (2) 

pe ex r= OC P.g,r—> AP. ; 2q=prtr 

B 

tyne ot > a.4 

a 8B O78) r 

Q=-46 ee (i) 

-8r=pt+r 

p=-9r Leas 


la — B] = \(a+B)? - 408 408 f« by (i) 3if& and (ii) @ 
_ Jo?-4pr _ Vier? +36? _ aia 


IP | | -9r | 9 
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8. 


Sol. 


/\ 


Let S = {x e R:x>0and2| Vx —3|+ Vx (vx-6)+6=0}. ThenS: 
(1*) contains exactly two elements. (2) contains exactly four elements. 


(3) is an empty set. (4) contains exactly one element 
art S = {x e R:x2>0 ae 2| vx -3| + vx (vx-6)+6=O}0 S: 
(1*) 4 ara a sraua € | (2) 4 A aR saua € | 
(3) va Raa yeaa | (4) 4 Ara vem a saaa & | 
2|/x-3| + VxVx-6)+6=0 
case ftefa-i = Vx >3 => 2Vx -6+x-6Vx +6=0 
=> x-4/x = 
> vx=+4 > x=16 
case Rafe -ii Vx <3 => —2Vx +64+x- 6Vx +6=0 
>x-8Vx +12=0 = (Vx-6)(vx-2)-05 Vx=2 5 x=4 
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